Analytic study of the intraoper ative surgicalcomplications of
elective & emergency cesarean sections: incidence & risk
factors.
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Abstract:
Background: Cesarean section accounts for a substantial proportion of total deliveries & is associated
with higher rates of maternal & neonatal morbidity.
Objective: to determine the effect of the risk factors on the incidence of intraoperative surgical
complicationsin elective & emergency cesarean sections.
Methods: This study was conducted in AL-Zahra'a Teaching Hospital of Maternity & Pediatrics in
Najaf city, from June to December 2011. A total of 600 patients who had lower-segment cesarean
section (280 patients with elective cesareans & 320 patients with emergency procedures) participated in
the study. A comparison was done between major & minor surgical complications& neonatal outcome
in both groups with estimation of the effect of maternal age, body mass index, parity, previous C/S &
placenta previa on the incidence of intraoperative surgical complications.
Results:Intra-operative surgical complications& poor neonatal outcomewere more commonly
associated with emergency than with elective procedures (P<0.05).Uterocervical laceration& blood
loss requiring blood transfusion were the most frequent complications & they were more commonly
associated with increased maternal age, parity, body mass index, placenta previa& abruption, previous
cesarean & emergency conditions.
Statistical analysis: The data were analyzed using spss version 15 with the chi —squared test to
determine the association between the various factors under investigation.
Conclusion: every effort should be directed to affect planned cesarean section with evaluation of risk
factors during the antenatal period if possible, so as to reduce the various problems associated with
emergency cesarean section.
Recommendations. owing to the higher incidence of intraoperative complications if C/S is undertaken
in the emergency situations, it is recommended to be accomplished as an elective procedure.
Keywords: Cesarean section. I ntraoper ative complications. Risk factors.



INTRODUCTION:

Cesarean section (C/S) is defined as delivery of a viable fetus through an
abdomina incision (laparotomy) & uterine incision (hysterotomy). It is the most
common surgical procedure in Obstetrics with an incidence ranging from 10% to
25%.9 1t can be traced to 700 BC in Rome, when the procedure was first used to
remove infants from women who died late in pregnancy. The first C/S was performed
on aliving patient in 1610. The maternal mortality rate was high up to the end of the
19th century, most often because of hemorrhage & infection. However, advances in
surgical & anesthetic techniques, safe blood transfusions, & the discovery of effective
antibiotics have led to a dramatic decline in the mortality rate. @

Although cesarean delivery is much safer now than in the past & the fact that it
is alife-saving operation in certain circumstances, it is a major surgery & should be
done only when the health of the mother or baby is at risk. For the patient who is
about to give hirth, C/S carries considerable disadvantage when compared with
normal vagina delivery. This is not only in terms of the pain & trauma of an
abdominal operation, but also because of the possible associated complications which
cannot be totally avoided. ®?

A C/Siis performed for a vast array of indications including, placenta previa
or abruption, malpresentation such as breech or brow, cephalo-pelvic disproportion,
fetal distress, or previous csareans. “® Most often the nature of C/S, in terms of
whether it is performed as an elective surgical procedure or as an emergency, as
predicted by its indication, has a great impact on the incidence & the type of the likely
complications that may occur intra-operatively or following the procedure. When the
need for C/S arises, it is often much better for the patient if adequate time is allowed
to prepare for the procedure.® Thus, when the C/S is performed electively, the
chances of morbidity complicating the operation would be much less than when it is
performed as an emergency. However, in spite of all attempts to electively deliver the
pregnancy by C/S, many times emergency C/S may have to be resorted to, for fetal or
maternal salvage, even if there may be problems associated with it. ©

Even in best hands,intra-operative complications such as lacerations & bleeding
may occur, at rates varying from 6% for elective C/S to 15% for emergency
C/S.There are many risk factors that may be implicated in the increased incidence of
certain types of intra-operative complications, e.g. having a C/S increases the risk of
major bleeding in a subsequent pregnancy because of placenta Previa (5.2 per 1000
live births) & placental abruption (11.5 per 1000 live birth)."” The type of C/S,
whether it is emergency or elective, may have an impact on the neonatal
outcome.Among term babies, the risk of neonatal respiratory distress necessitating
oxygen therapy is higher if delivery is by C/S (35.5 with a prelabourC/S versus 12.2
with a C/S during labour versus 5.3 with vagina delivery, per 1000 live births).Also,
a recent study has reported that the risk of unexplained stillbirth in a second
pregnancy is somewhat increased if the first birth was by C/S rather than by vaginal
delivery (1.2 per 1000 versus 0.5 per 1000).®Furthermore the maternal mortality is
higher than that associated with vagina birth (5.9 for elective C/S versus 18.2 for
emergency C/S versus 2.1 for vaginal birth, per 100 000 completed pregnanciesin the
United King;dom).LastIy, birth by C/S is not generaly considered "natura" or
"normal".® 8

It has been recognized that most studies looking at the risk of C/S may have
been biased, as women with medical or obstetric problem were more likely to have
been selected for an elective C/S. Thus, the occurrence of poor maternal or neonatal



outcomes may have been due to the problem necessitating the C/S rather than to the
procedure itself. -9

In this series we aimed to measure the effect of type of C/S, whether it is
elective or emergency, & the effect of risk factors on the incidence of intra-operative
minor & major surgical complications.

PATIENTS & METHODS:

This study was carried out on 600 pregnant ladies who had undergone lower
segment C/S in AL-Zahraa Teaching Hospital for Maternity & Pediatrics in Najaf
city from June to December 2011. Participantswere selected for the study from
patients attending labor ward & outpatient clinics at department of Obstetrics &
Gynecology. Antenatal & postoperative events of those patients were recorded &they
weredivided into 2 groups according to the type of C/S they had. Group | included280
patients with elective procedures& group Il included320 emergencycases. The study
protocol was approved by the scientific & ethical committees at department of
Obstetrics & Gynecology inKufa Medical College. An informed written consent has
been taken from all participantsin the study.

Patients excluded from the study if they had additional surgical procedures
during C/S (ovarian cystectomy, lysis of adhesions, hernia) or if they had intrauterine
fetal death. A detailed history was taken & athorough examination was performed for
al patients & the following parameters were measured & analyzed: age, parity,body
mass index (BMI), chronic diseases, obstetrical complications, history of previous
C/S & number of C/S, indication of C/S, type of C/S whether emergency or elective,
fetal condition before C/S whether in distress or not, APGAR score recorded at 5 min,
ultrasound findings as location of placenta & grading of placenta previa, laboratory
investigation as hemoglobin level& random blood sugar in addition to blood grouping
& saving.

Each C/S is performed by a resident with more than 2 years of surgical training
in the field of Obstetrics & Gynecology & is aways supervised by an attending senior
obstetrician. After assigning an informed written consent covering the possible
complications of C/S, all patients were pre-operatively prepared with skin cleansing,
intravenous prophylactic  antibiotics (second-generation cephalosporins) &
administration of indwelling urinary catheter.

Under general anesthesia or spina anesthesia, the abdomen is entered via a
Pfannenstiel incision & subcutaneous incision is done using either a scalpel or blunt
dissection. Fascial incision are done transversely using a scalpel & extended lateraly
by scissors. Rectus muscles are not cut. The peritoneum is opened by a blunt
dissection. Bladder flap is developed on all surgeries, unless technically difficult due
to intra-abdominal adhesions & in these cases a bladder blade is used to protect the
bladder. The uterus is opened with a transverse incision in the lower uterine segment
& expanded bluntly. All the fetuses were delivered manualy without the use of
instrumental delivery.  Following delivery, all women received prophylactic
intravenous 10 1U oxytocin 0.8 mg ergometrine (if not contraindicated). The placenta
is removed by controlled cord traction, placental remnants are cleaned with a surgical
cloth & most surgeons inspect the lower segment to confirm cervical dilatation. The
uterusis exteriorized &itsincision is closed with adouble layer using vicryl.

Peritoneumis not closed routinely. Fascial closure is done byrunning non-
lockedsutures with nylon. Subcutaneous fat tissue isapproximated bythree single
sutures. Skin is closed subcuticularly by nylon sutures.



Intraoperative minor & major complications of surgerywere recorded. The
major surgical complicationsreviewed werehysterectomy, broad ligament hematoma,
pelvic organ injury (ovaries, fallopian tubes, urinary bladder, ureters& bowel),
vascular injury, especially uterine arteries, the need ofinternal iliac artery ligation&
blood loss requiring blood transfusion. The minor surgical complications reviewed
were uterine lacerations, abdominal muscles injury, & small hematoma.Comparison
of these data obtained from elective & emergency C/Swas done with evaluation of
risk factors that may affect the incidence of intra-operative surgica
complications.Neonatal outcomes in the form of APGAR score recorded at 5 minutes,
injury to the baby, the need of oxygen therapy, endotracheal intubation & admission
to the nursery care unit were evaluated.

Statistical analysis: The data were analyzed using spss version 15 with the chi—
squared testto determine the association between the various factors under
investigation. A probability value of <0.05 was considered as statistically significant.

RESULTS:

During the period of this study 600 patients were taken, 280 patients with
elective C/S comprising group 1& 320 patients with emergency C/S comprising group
Il with the following indications: recurrent C/S, fetal distress, breech, prolonged
&/obstructed labour, preeclampsialeclampsia, diabetes mellitus, cephalo-pelvic
disproportion, placenta previa, abruptio placentae or postdate.

Tablel: Indicationsfor eective (group I) & emergency C/S (group I1).

Indication Group | Group 11 Total P-
(n=280) (n=320) (n=600) value
Recurrent C/S 140 (50%) 57 (17.8%) 197(32.8%) <0.05
Fetal distress 40 (14.3%) | 24 (7.5%) 64(10.6%) <0.05
Breech 16 (5.7%) 14 (4.3%) 30 (5%) NS
Prolonged/obstructed labour 0 115(35.9%) 115(19.1%) <0.05
Preeclampsia/eclampsia 17 (6.1%) 34 (10.6%) 51(8.5%) <0.05
Diabetes mellitus 4(1.4%) 2 (0.6%) 6(1%) NS
Cephalo-pelvic disproportion 20 (7.1%) 35 (10.9%) 55(9.1%) <0.05
Antepartum hemmor hage 13 (4.6%) 16 (5%) 29(4.8%) NS
Postdate 30(10.7%) | 23 (7.2%) 53(8.8%) <0.05

*Data are expressed as number (percentage). ** NS= non-significant.

Table (1) revealed the indications of elective & emergency cesarean sections. In
elective C/S the mgjor indication was recurrent C/S (50%) as compared to (17.8%) in
emergency C/S with astatistically significant difference while the major indication in
emergency cases was prolonged &/or obstructed labour(35.9%) with a statistically
significant difference (p<0.05). The incidence of fetal distress & postdate pregnancy
were significantly higher in elective than with emergency procedures (p<0.05) while
the incidence of prolonged &/or obstructed labour, preeclampsia & cephalo-pelvic
disproportion were significantly higher in emergency conditions (p<0.05). The
incidences of breech presentation, diabetes, & placenta previa show no statistically
significant differences.

The overall incidence of intraoperative surgical complications was 27.6%
(19.6% versus 8% for minor & major complications respectively) as shown in (table 2
& table 3).




Table 2: Incidence of intraoperative minor surgical complications.

Intraoperative minor surgical Group I** Group I1** Total
complications (n=280) (n=320) (n=600)
Uter ocervical lacerations 15(5.4%) 35(11%) 50(8.3%)
Abdominal muscleinjury 0(0.0%) 3(0.9%) 3(0.5%)
Small hematoma 23(8.2%) 42(13.1%) 65(10.8%)
Total 38(13.6%) 80(25% ) 118(19.6%)

*Data are expressed as number (percentage). ** P-value<0.05.

Table (2) showed that al the minor complications (uterocervical laceration,
small hematoma & abdominal muscle injury) were significantly higher in emergency
than with elective C/S (p<0.05).

Table 3: Incidence of intraoperative major surgical complications.

Intraoperative major surgical Group I** Group I1** Total
complications (n=280) (n=320) (n=600)
Hyster ectomy 1(0.4%) 6(1.9%) 7(0.7%)
Broad ligament hematoma 0(0.0%) 2(0.6%) 2(0.3%)
Bladder injury 0(0.0%) 3(0.9%) 3(0.5%)
Uterinearteryinjury 3(1%) 12 (3.7%) 15(2.5%)
Internal iliac artery ligation 1(0.4%) 3(0.9%) 4(0.7%)
Blood transfusion 4 (1.33%) 13 (4%) 17 (2.8%)
Total 9(3.2%) 39(12.2%) 48(8%)

*Data are expressed as number (percentage). ** P-value<0.05.

Table (3) showed that all the magor complications (hysterectomy, broad
ligament hematoma, bladder injury, uterine artery injury, interna iliac artery ligation)
were significantly higher in emergency than with elective C/S (p<0.05). The
incidence of small hematoma formation (10.8%) is the highest followed by
uterocervical lacerations (8.3%) & uterine artery injury (2.5%) as shown in (table 2 &
table 3) & lowest for bladder injury (0.5%). There were no cases of bowel, vagina,
fallopian tubes, ovarian or ureteric injury during the study.

Evauation of the effect of risk factors on the incidence of intraoperative
complications revealed that advanced maternal age, obesity, multiparity, were
significant risk factors of complications especialy uterocervical lacerations &
increased blood loos requiring transfusion (p<0.05) as shown in( tables 4).



Table 4: The effect of age, parity & BMI on incidence of intraoperative

complications.
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Table 5: The effect of placenta previa, abruption & previous cesareans on the

incidence of intraoper ative complications.
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Table (5) revealed that multiple repeat C/S, placenta previa& abruption were
significant risk factors of complications especially uterocervical lacerations &
increased blood loos requiring transfusion (p<0.05) .

Table 6: Neonatal outcome in elective (group 1) & emer

ency C/S(group I1).

Neonatal outcome Group | Group 11 Total P-value
(n=280) (n=320) (n=600)

Apgar score<7 12(4.3%) 29(9.1%) 41(6.8%) <0.05

Need O2 28(9.4%) 91(28.4%) 119(19.8%) <0.05

Need Admission 12(4.3%) 29(9.1%) 41(6.8%) <0.05

Total 52(18.6%) 149(46.6%) 201(33.5%) <0.05

*Data are expressed as number (percentage).

Table (6) revealed that the incidences of poor neonatal outcomes (APGAR score
< 7 & respiratory distress necessitating oxygen &/or admission) were significantly
higher in emergency than elective cases (p<0.05). There was no any injury to the

babies during cesareans, nor any newborn needed endotracheal intubation.




DISCUSSION:

It is generally accepted that a planned operation often does better in terms of
morbidity than one performed as an emergency. Yet, in spite of al attempts to
electively deliver the patients by C/S when this isindicated, many times this has to be
carried out as an emergency for reasons beyond the control of the attendant. It is
therefore essential, to compare the outcomes of the deliveriesin both situations.

Our data reveaed that the most common indication of elective C/S is previous
C/S while the most common indication in emergency cases was prolonged labour.
These findings were similar to Aisien et d ©study. The incidence of maternal
diseases (e.g. preeclampsia)& pregnancy-complications (e.g. cephalo-pelvic
disproportion)in our study is significantly higher in emergency than elective cases,
whileprevious studies found that elective cases had a greater risk in terms of maternal
diseases, pregnancy complications & previous cesarean sections.These differences
may be attributed to inadequate antenatal care which is common in our
patients.Therefore, every effort should be made in the antenatal clinic to pick up the
cases that are likely to result in difficult labor, such as large babies, small pelvis,
malposition & others that may indicate the need for C/S in order to reduce the
incidence of failed labor that will end up in emergency C/S. The overal incidence of
intraoperative surgica complications in our series was 27.6% (19.6% versus 8% for
minor & major complications respectively) & was significantly higher in emergency
than elective procedures. Although Hager et al ‘? found that cesarean delivery was
associated with a high complication rate (21.4%);these figures were higher than those
guoted from previous studies.

In a prospective study done by Nielsen & Hokegard ™, the overall incidence of
intraoperative surgical complication rate was 11.6%, with a significant difference
noted between elective & emergency procedures (4.2 & 18.9%, respectively). In
another retrospective chart review conducted by Bergholt *2& colleagues, the chance
of overal surgical complications was 12.1%,&was significantly higher in the
emergency CS group (14.5%) as compared with the elective CS group (6.8%). Van
Ham et alfound that the overall materna intra-operative complication rate was
14.8%& the emergency caesarean sections carried the greatest risks regarding
maternal complications as compared to elective procedures.Chhabra et a ¥ found
that the incidence of intraoperative complications after postlabour emergency C/S was
8.25%.1t is common for emergency operations to be undertaken when the patient has
been in labor, membranes ruptured over a period of time & several vagind
examination have been performed, thereby introducing a potent source of infection.
On the other hand increased stretching of the lower segment& the impaction of the
presenting part into the pelvic cavity, which are commonly associated with emergency
procedures,may explain these findings.

Hysterectomy& bladder injury were uncommon in our study at 0.7%& 0.5%
respectively& were more commonly found in emergency than elective
procedures.However Bergholt's™ study found that the incidence of hysterectomy &
bladder injury were 0.2%& 0.5% respectively& did not differ significantly between
emergency & elective procedures.Villar et a™ reported the results of a multicenter
WHO prospective studyin 120 Latin American hedlth facilities. Hysterectomy was
significantly more common among women who experienced bothelective, (odds ratio
[OR]: 4.57; 95% CI: 2.84-7.37) & emergency cesareanbirth (adjusted OR: 4.73; 95%
Cl: 2.79-8.02) than vagina birth. The incidence of bladder laceration in our series
was within the ranges found by Phipps *®& Cahill *© studies.



The incidence ofuterocervical laceration in our series was 8.3%, being
significantly more common during emergency than elective surgical birth. This
incidence is somewhat higher than that of Bergholt's*? who found that the incidence
of vaginal laceration was 1.2% & cervical laceration was 3.6% but lower than that of
a previous study where the most common complications were lacerations of the
uterine corpus (10.1%).

We found that the incidence of blood loss requiring blood transfusion was 2.8%
& were more commonly associated with emergency than elective procedures while
Bergholt's*? found that 1% of women requiring a blood transfusion. These rates
were similar for both elective & emergency births. In the large WHO study in Latin
America, blood transfusion was reported in less than 1% of women. However, it was
significantly more common following both elective (adjusted OR: 1.75; 95% CI:
1.33-2.30) & emergency cesarean (adjusted OR: 1.39; 95% CI: 1.10-1.76) when
compared with vaginal birth. ¥

Regarding the relationship between maternal age & the incidence of
intraoperative complications, advanced maternal age has been shown to be a
significant risk factor for intraoperative complications especially uterocervical
laceration. These findings were similar to Bergholt et al *® & zZwart et al.

Multiparity has been shown to be associated with higher incidence of
intraoperative complications in our series. These results were in contrary to those of
Zwart's™ who found that nulliparity was significant risk factor for complications. In
our study significant effect of high BMI on the incidence of intraoperative
complications was revealed & these findings were in accordance with the studies of
Bergholt et a @ & Zwart et al.*”

Furthemore, it has been shown in our analysis that grade three placenta previa
have more surgical complications which is mostly severe bleeding & increased
incidence of hysterectomy than placenta previa grade one, mainly due to placenta
acreta, where lower segment of uterus was deeply invaded by trophoblastic tissue &
bleeding did not stop during C/S even after ligation of internal iliac arteries. These
results were consistent with Bergholt et al,*?Akinola et al “®&Boutsikou T.

Finally, asignificant effect of repeated C/S on the incidence of intraoperative
complications was evident in our study.lt has been revealed that the incidence of
complications especially uterocervical laceration, uterine artery injury& bladder
injury in women having three or more prior cesareans was significantly higher as
compared with women with one prior C/S. These mainly result from excessive
adhesions in lower segment, thinning of lower segment & difficulty to dislodge
bladder away from site of incision. These findings were similar to those of Sobande et
a “) & Silver et a “Y studies.

Our data revealed that the neonatal outcome was less favorable in emergency
operations, with more cases with APGAR score of <7 (9.1%), than in patients with
elective C/S (4.3%) where the difference was statistically significant (p<0.05). These
findings were in contrary to the findings of previous studies.™ ** # 2 Thjs is
difficult to explain since emergency cesareans are often carried out to salvage the
fetus in most cases. It might be a good idea, therefore, to look into this aspect again,
with a view of determining the effect of elective & emergency C/Son neonatal
outcome.



CONCLUSIONS:

Emergency C/S poses a greater risk of intraoperative morbidity than elective
one with a significant impact of advanced materna age, obesity, multiparity, multiple
repeat cesareans & placenta previa& abruption on the incidence of minor & major
complications during C/S.

RECOMMENDATIONS:

Firstly, C/Sisanintegral part of modern Obstetrics & al obstetricians should be
skilled in the performance of this surgical technique & be acknowledgeable in the
management of intraoperative complications, which constitute a magjor contributor in
the maternal & perinatal morbidity & mortality statistics. Secondly, the proportion of
emergency operations needs to be reduced, either in favor of elective procedures, or
by allowing more patients to give birth by the vaginal route. Lastly, risk factors must
be carefully assessed during the antenata management of each pregnancy &
preventive measures should be in place prior to embarking upon surgical birth.
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